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jten miles wide, fjve miles each =

The foliowing facts,
17illiam M. Baxter, Jr..
ard lecivrer of the Isthimian Cansl |

prepared

i ive, Inetrucvive; and interesting story
Irom an absolutely reliable and ;‘-
thoritative soufye.

{ The Canal Zone is a sfrip of lavd

the center Hne of the canal, e Hg
from the Atlantic to the Paecific. All

1told, it. contuins 43¢ sguare miles,. of

which the United States now owns
about 363 square miles. The remain-

r is privately owaed :.‘.l was not
racquired by the gove
The two c¢itiss of Panama and Co-

Jon, aithough within the boundaries of

nama. They have no outlet, however,
except through. the zowe. The United
States reseryes the right to enforce

1o’ do so.
éanal traverses this zome from
general south-

Papama being lo-
a ﬂu running

e canal from
sea-level
w

i
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‘lone ou either side, and two others

.{ronning on this cog rail the maximum

—HAT

AN
111

[ Il

. -
DA €0
' J ! é

a G-LO'I:H

vessel comes in and ties up

wall, which is extended
gide walls at both the upper and
ends of the lock simply to act
g8 a wharf or mooring wall. The ves-
sel wafts here until! the locomotives
come down and tow it up to a point !
whiere the Jocomotives on the side
walls make fast their Hnes. The ves-
£e] then goes inio the lock chamber
with two locomotives in front towing,

pbehind to retard when she gets into
[proper position.

' "These towing locomotives operate
on tracks close to the edge of the wall
and engage in a center cog rail. While

gpeed at which they can operate will
«0 2 miles per hour. When they have
comipleted a tow, however, they
switch over to a track farther back
from the edge of the wall, and here
the coz rail is omitted so that they
cgu return at' a greater speed.
Protective Chain.

Shedld a vessel nof obey the erder
to ston ovat slongside the center wall,
but come ahead, it first would encoun-

pa-'e ‘1)1 Ll"r crl
official guiue;

Commisgion, will be found & desciipi- 133 it plays out to offer morg and moie
| ren:stance to the motion of the vesscl.
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era hra:ed i:ﬂ
shaf:s Ip the lock walls. The pressure
from these cylinders causes the chain

fhe chain is capable of stopping ia
i0 feet a 10,080 ton vesse! running 4
miles per hour,, The stock from which
it 48 to be forged is three inches Ih
G.ameter.

When not in use the cylinders are
Lisrced up, and the weight of the chaln
carries it down into the groove in the
tottom of the lock Soor, and the ves-
S passes over it
Guard Gates.

If a vessel should break through
the fender chain, it would then ram
the Jook gate, but with this contin-
gency in view, two gates instead of
one have been provided at the upper
and lower ends of the highest lock
jn each fight, the upper or guard gate
of each pair serving te protect the
lower gate from rammwing. Both gates
would have to be broken down to put
the loek out of commission.

Lower Guard Gate.
At u.e lower end of all the sets of

| put in use they are swung

locks a small guard gate has been put
in, miterfng the other way from the
main lock gates, whiich miter toward
the high leval and #t has been desigs-

‘¥rench on their canal In
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oL, cr-ﬁfab 945 have ‘begn’deaths
from violence.:

Active work was started' by the
1881, and
this firal” French company, which was
crganized ‘By De Lesseps, falled dur-
ing the latter part of 1888, after spend-
ing $200,000) " Por five years the
company remained in the hands of

a receiver, and in 1594 the néw French
company Was erganized add kept wp
the work on a very small scale until
1904, when the United States took
over the construetion.

Thé rights and property of this
Firench company were purchased by
the United States for $40,000,000, and
up to date our country has realized
on this purchige, on a very conserva-
tive estimate, over $42,000,000.

Out of the 80,000,000 cubic yards of
excavation work which the French
company had done only 39,000,000
vards were pseful in the eonstruction
of the present type of canal, and in
estimating the wvalye of the French
puichase an allowance of $25 389,240
was made for this excavation work. It
had cost approximately $120,000,000,

The wvalus of the Panama Rallroad
was estimated at §9,000,000, This
raliroad was uqu!red by. the French
at & cost of $18,000,000. In addition.
to these two main items, the pur-

{t |chage included a great deal of ma-

as it

the Tock tm--
M ’u
It all of mm should fail
and llm'a ma be an acel
w estahi!sh free

the two

a locl, 2 moat

r|this water, gnd prevent it from tear-

ing out the lock floor, it I8 necessary
|to employ a device known
emawcydm.d hich

two instailed at the upper en
set of locks, one for either
resemble a swing bridge, s
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the lock, and from their dowear:
{a set of open-work wickets
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Mﬁng in New York.. There are 92
Malf gates, and each is 7 feet in
thickness. Y

Another  interesting - comparative
s#gure is ome pertaining to the exca-
vated mmterial. All of the excavated
materfal which will have been taken
out when the canal is completed, in-
ctuding the 86,000,000 cubic yards of

110,000 miles long, reaching more thn
four times around the earth.
Sanitation.

Not one singie factor has beep more’
impertant in making the construction
of thig canal a possibility than that

* | of sanftation. One of the worst snags

that the French ran against was this
very question of sanitationi Unfor-
tunately there are no accurate: figures
obtainable on the lives lost during the
French time; the only figure available
is for the mortality in Ancon Haspital,
which for the eight years between
1881 and 1888 amounted to 5,527. But
the French were at thig time doing
their work contract, and each con-
tractor was charged a dollar per day
for each wman he had in bospital. It
will readily be understood, therefore,
that #f the Fronch contractor were

,anything like the erdinary contractor,

Rot & very darge proportiomn of the
islck would go to this hospital. We
hear of many individual instances of
beavy loss. The fivrst French direc.
tor, Mr. Dingler, came to the Isthmus
with his wife hnd three children. At
{be.end of the first gix months all had
died of yellow fever except himself.
One of the'French eagineers, who
was still on the Isthmus when we
first arrived, stated that ho came over
with a party of 17 young Frenchmen.
In 2 month they had all died of yel-
low fever except himself, The su-
perinténdent of the railroad brought
to the Isthmus his three sisters; with-
in -a month they had all died of yel-
Jow fever. The mother superior of

told me that she had come out with
24 gisters. Within a few yvears 21 had
died, the most of yeHow fever. MNany
other instances of this kind eould be

ter-a chain stretched across the en-
trance to the leck chambar. This

ﬂ.mmm chain coapects on“wcliber side with
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cited. « During the eight years that
the Americans have beea at work on

| feet, or abnut‘

Loeks |

the sisters nursing in Ancon Hospital|girection,

chipery, and the commiuicm is today
mamgz 85 french locomotivea and 7
ladder dredges I.nclwied in the proper-
wmhued

The Gatun Bam: " -

The Gatun Dam js a huge earth
s ucture, and is, in fact, more of a
meuntain than a dam. It is so con-
structed as to complete the natural
range of meuntaians which, excepting
at “this one point, entirely surrcund
the low-lying basin of the Chagres. By
completing this basin it is possible to
retain the waters of the Thagres, and
therehy form the Gatun lLake.

The dam is constructad of two out-
ler walls of dry fill, a large part of
wiu.ch was excavated from the Culeb-
ra Cut. Thess two walls, or toes, as
they are usually . called, were con-
structed: so &g to ve 1,200 feet apart
(inside measurement) -and this space

H’h between the two walls -was filled

|'with & mixture of sdnd and clay which
‘was‘steked up from the river bed of

tﬂ; (ﬂtnl{ ‘both sbove and below
ans of large suetion

ped through

ydam was built up.

"YWMMh!muyknmu_

tne hydraulic cope, and forms the wa-
portiog, of the dam. Aftef

; .ﬁad been carried a
_!! M the water level

" lmed, and the outer

- earried higher and

alour together they entirely en-
cased and capped over the inner core.
"'The' Ddih '8t the base is 2,100
half a mile, thick—400
foet thiek at the Water surface and
100 feet wide across the crest. The
'creét of the ‘Wim stands 105 feet
atove séa 16961, afid 20 feet above the
surface of the r of the lake. The
ldhg[h of the | measured along the
erest 1s 7,500 teet, but of 'this length
oNyﬁonteetmeemhjecxwme
full pressure 86 feet of water, due

| to the'natural rige of the ground along

the inner slo of the dam.

In conne | with this dam it is
interesting to know that a Freachman
named Lepinay* was the first to pro-
pose the plan of constructing a dam at
Gatun, He proposed this plan in 1878
to the In onal Scientific Con-
giess, which bad been convened at
Paris to determine upon the general
route of the ymposed canal, but De
Lesseps, who was the leading . spivit
of tivis’ Cnugrud. was so strong an
advocate of the sea-level eanal that
Lepinay’s plam was haidly diseussed,
and ¥s simply g matter of record.

‘The splllway which is located about
midway of the dam, is built righit into
a natural hill which stood at an ele-
vation of 110 feet abuve sea level
This, hill was practically solid rock,
go it was only necessary to cut a
channel 300 feet wide through this
hill and line it with concrete. build-
ing a dam gcross the head of this
channel to form the spillway or reg-
ulating works for Gatun Lake. This
dam forms nearly a semi-circle across
the head of the spillway chmnnel, and
will be constructed.of solid concrete
up to elevation £9. At this level piers
rise 45 feet gpart on the crest of the
solid portion of the dam, and in be-
tween these piers come the steel

level of the lake. ¥

With these gates closed the crest of
the dam would be:$8 feet above sea
level, so that it would be possible
to store up water in the Gatun Lake
up to about S/ feet above sea level
'lhe normal Jevel of the lake is to be,

& feet, and it will be maintained at
Lhm level during most of the year;
Just at the last of the rainv season, |
however, the lake level will be brought |
@pto 87 in order to supply the uaterl
for lockages during the dry season, ]

There are gix locks in the canal. !
three in flight at Gatun, one at Pedro |
Miguel, ‘and two in flight at Miraflo-|
res. . All locks are constructed in!
pairs, so that'wessels can go in oppo-|
jgite directions at the same time. Each |
leck ‘or flight of %ocks is in general ol
be reservel for ships going in one di-

rection, the twin lock or flight being
used for vessels going in the opposite!
Fhe -length 'of the lock chamber is]
1,000 feet, the width 10 feet, and th

depth of water over the sills 41 2-3|
feet in fresh water and 40-feet in salt |
water, .
The Pedro Miguel lock igs the same|

the canal, the death roll has reachedin all the essential features as the oth- |

|
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in that way the |.

gates 19 feet high, which control thel

11';1!'-

| Population of Panama City

—————t ———
€r loe S, las thote iz oply one ln!‘t
at this peint it is the best one to de-
scribe,

A simple definition of a lock is a|
walled chamber between iwo bodies of |
water of different levels have gates at
either end, in which it is possible 1o
confine vessels while they are being
raised or lowered from one level to
another by allowing water to flow in
or out of the lock chamber.

The method of raising or lowering
the level of the water ia the lock
'chamber varies on diffement lock ca-
nals. The lock chambers on most of
the old canals are emptied or filled
through sluice gates thag slide up and
down inm the Jock gates themselves.
This system, however, caused a great
deal of surging of the water at that
end of the lock at which it was flow-
ing in er out, and the system that has
been adopted on the Panama Canal
was designed with the {dea of avoiding
this disturbance of the water in the
lock.

All the locks on the Panama Canal
have two parallel lock chambers, sep-~
arated by a center wall. The water is
brought in or out of these chambers
through huge tunnels 18 Yeet in diam-
eter passing lengthwise of the lock
through the center and side walls.
Branching eout from these tunnels at
right angles and running out under
the lock floor are laterals, and these
laterals commumieate - with the lock
chamber -through openings in the lock
floor. The flow of water in ar out of’
the lock is countrolled by the gate
valves located at both the upper and

der to raise the water. in the lock
chamber the valves at the lower end
are closed and the ones at the upper
end opened. The water then flows,
from the upper level into the lock,
passing down the tumnel in the side
wall, and out through the laterals un-
der the floor, coming up through the
openings in the floor, It continues to
flow in this way until the elévation of
the water in the lock chamber is the
same as that of the water gbove. To
lower the waler in the lock the proc-
ess is simply reversed. e upper
valves are closed and the lower ones
opened. The water then flows s out
from the lock chamber and, passing
back through the same tunnels that
brought it in, seeks the level of the
water below. ‘So that in '‘order 1o
raise a vessel from one level t6 anoth-

chamber is brought to the same level
as that at which-the yessel stands,

The lock gates ara them opened, the
vessel passes into the chamber, and
the sre closed. ‘Water-is then
allowed

lnﬁlltlgthelocldnlhsthew
part of the operation, thereby increas-
ing ths volume of the inflow at the
time when the “velocity .of the water
entering the lock from the side wall
tunnels is decreasing, keeping 1up

that way  an average rate rﬂling
which would amount to about two feet
per mingte. So that at Pedro Miguel,
where the 1ift is 20 feet, a vessel
would be raised from one level to the
other in 15 minutes. The desired rate
of filling can be kept up for the 600-
foot and 400-foot locks by the side cul-
vert only. It is probable that the cen-
ter wall tunnel will be used only " in
case of the 1,000-foot logkages,

Interesting Faets and Figures
Length of canal from deep water
to deep water, miles. ......v....50%

Length from shore line to ahore
line, milas ,

Time of u-nnsit through complet-
ad’ canal, hours
Time of passage thmugh locks,

SEB e

Bottom width of channel,

Bottom width of channel, mini-
mum, 9 miles, Cdlebra Cut, feet.

Locks, in pairs

LocRs, usable length, feet

Locks, usable width, Teet

Gatun Lake, area, sq. miles

Gatun  Lake, channel
feet

(‘ulobra (‘ut channel depth, feet. .
Excavation, estimated total, oubic
vards
Ex<cavation,
ed to
vards
Excavation by the French,
yards .. .. 78,146,960
Excavation by French, useful to
present canal, cubic yards. 29,908,000
Execavation by French, equm.xted
value to canal ..........32I 25,389,240
Value of all French property ....
i 5 $42,799,826
(_‘unrret" mmt esitmated .or ca-
nal, cubi¢ yards

Weight of 1 euble vard of con-

"00

depth,

amount accomplish-
Jan. 1, 1913, cubic
188,280,312

cubic

lower endg of the feed tunnels. In or-|

er the level of the water jin the lock|

flow into the lock until-the|

SCRATCHtNG GRAINS

WITH NOT TO EXCEED '

- MARBLE GRIT
3% - OYSTER SHELL
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Phone 3431

If It’s Electrical---
and it needs
to be fixed---

The City Electric Shop

crete or earth, pounds

Relocnted Panama railroad, esli-
mated cost . ., veciiiren £9.000,000

Reloecated Panama railroad, length
miles .. ..

Maximum gruzlv on Panama rail-
rofd, per et .t ..l iiascenanes 1.4

Maximum curve on Panama rail-
road, degrees

Gauge of Panama railroad,

(Canal Zcne, arvea, s8q. miles 448 |

Canal and Panama railroad force [
actually at work (about) 25,000 |

Canal and Panama railroad force,
Americans (about)

Cost of canal, estimated

"~
[}

feet. .

total.

t,.,mm unnl\l aximum rainfall eof record for I

Amou m spent by French.
Work beéegun by f\ntrrwan-.
of official opening. ...
#tion of Colon

260,000,000 i
.May 4, 04
Jan. 1, ‘151
Popul 17,740 |
Lo ,05
Tide \on Pacilic side, feet 20
Tide 'on Atlaniic side, incl
Area drained by the Chagres river
square miles

Average rainfall at Colon,

ies 26

320

i Maximom rainfall of record jor _l
Maximum temperalure
Minimium
Average

Mean
inches 130 Evaporation per annum, inches...s 5

will do the

{ Maximum momentary discharge of
Chagres at Gamboa, cubie jeot
|  per second 170.000
} | Volume of water passing over the
( Horseshoe Falls at Niagara, cu-
3y bie ieet per second L 256,000
| Average amount excavated in 8
5.86¢ bhours by eash steam shovel in
| cut, cabic yards
10.36tRecord for 8 hours
of record,
degrees Fahrenheit .. .. ...... 9.6

Avergee
inches
Average
!ﬂ("hf’ﬁ
mm..u inches
hour, inches
1500
steam °
| shovels of any class, cubic yds.5554
. —_—
|  Jewelry amounting fo $1000 in va-
degrees Fahrenheit .. .. ...... lué has been stolen from the home
mean temperature . .... 391 of Theodere Rogsevelt at Oyster Bay.
relative humidity, ceat %91 A colored employe is suspected of the
2« theft.

hours, inches ., for
temaperature of record,

ner




